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CAJAMARQUILLA is owned 82 percent by Cominco Ltd., 17 percent by Marubeni Corporation and 1 percent by the 

refinery's employees. 
HIGHLAND VALLEY COPPER is owned by a partnership of Cominco Ltd. (50 percent), Rio Algom imited 
(33.6 percent), Teck Corporation (13.9 percent including i.5 percent from Highmont) and Highmont ining Company 
(2.5 percent, excluding Teck's 2.5 percent). 
POLARIS 1s a joint venture owned by Cominco Ltd. (77.5 percent) and Teck Corporation (22.5 perce ). Cominco is 
the operator of the joint venture. Rio Algom Limited holds a 2 5 percent royalty interest in the annual n t proceeds of 

production from the mine. 
QUEBRADA BLANCA is operated by Compafifa Minera Quebrada Blanca S.A., of which Cominco ha a 4 7 .2 5 percent 
interest. Teck Corporation has a 29.z.5 percent interest and Inversiones Mineras S.A. has a 13.5 percent nterest. Empresa 
Nacional de Minerfa holds a 10 percent carried interest. 

RED noa is leased from the Northwest Alaska Native Association (NANA) and operates under a royal lease arrangement -

see Note r3(a), page 51. 

SULLIVAN AND TRAIL OPERATIONS are 100 percent owned by Cominco Ltd. 
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consumption, only slightly above the 

normal 4 weeks. 

The LME price oflead averaged 

us 24 cents per pound in 1998, down from 

the 1997 level of us 28 cents per pound. 

LMli lead price and stocks 
Price and stocks plotted to December 31, 1998 
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ZINC Ol'IERATIONS 

Red Dog Mine 

One of Cominco's most important assets is 

the Red Dog mine (zinc-lead) in northwest 

Alaska, which is operated by the company 

under a long-term lease agreement with 

NANA (Northwest Alaska Native Associa­

tion). Currently the largest zinc mine in 

the world, Red Dog is almost double the 

size of its nearest competitor in terms of 

ore reserves an<l resources. The mine 

currently accounts for 9 percent of the 

Western world's zinc production and is a 

major long-term supplier of zinc concen­

trate to Cominco's metallurgical facility 

in Trail, B.C. 

The culmination of the us $zoo 

million Production Rate Increase (PR1) 

project in September 1998 marked yet 

another milestone at Red Dog. Initiated in 

early 1996, the project was completed on 

time and on budget. In addition to boosting 

Tu VEAR 1 

the mine's production capaci from 

600,000 tonnes of zinc conce 

900,000 tonnes a year, with th recoveries 

and concentrate grades mee ng or 

exceeding expectations, the 1 project 

reduced cash costs by n per nt, placing 

the mine in a very competiti e position. 

The year also saw record zin concentrate 

shipments of 760,000 tonne during the 

summer/fall shipping season 

1998 1997 

1,929,000 

Zinc 

Average concentrate grade 55.7% 55.2% 

Aver_:g~ mi!l:::<;>_:ery 85% 86% 

Lead 

Average ore grade 5.2% 5.2% 

Concentrate (tonnes) 122,700 113,300 

59.3% 56.1% 

Average mil1. rec?very 57% 62% 

····--"--··-·· 
Silver 

Average ore grade (gltonne) """ 90.0 98.3 

J\_ver~~e o:: grade _<~:/ton) . 2.62 2.87 
--------" w-~~---• 

J\_v:r_age mill :e::':".ery 67% 70% 
----··· 

No. o~:~pl<;>yee:at year-end 367 355 

ORE 1998 1 997 
Pronn& Proven& 
Probable ible Probable Possible 

Million tonnes 47.6 9 50.6 72.9 

19.2 6 19.0 13.6 

Lead% 5.2 .7 5.2 3.7 

99.0 6 .0 99.0 65.0 
--~----

RESOURCES 1998 1997 
Indicated Inf red Indicated Inferred 

1 .0 9.6 13.0 

Zinc% 17.8 1 .0 17.8 

Silver g/w1me 117.0 9 .0 117.0 90.0 
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Red Dog 
Cost Reductions 1 

1 On-site cash costs 
per ton of concentrate 
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Cominco and the Alaska Development Authority are examining ways to expand shipping capacity. 

Red Dog mine's 

production capacity 

has increased from 

aoo,ooo to soo,ooo 

tonnes per year. 

Other construction completed on-site 

at Red Dog included the Lead Pre-flotation 

Project in which additional lead flotation 
cells were installed in an expanded mill 

building to improve concentrate quality. 

This project was also completed on schedule 

and under budget. As a result, lead concen­

trate grade rose to 59 percent in 1998, up 

from 56 percent in 1997· Lead concentrate 

shipments were 12 5 ,ooo tonnes. 

The summer exploration drilling 

program at Red Dog identified a potential 

zone lying below Paalaaq to the north. The 

Paalaaq deposit is currently estimated to 

contain an inferred resource of l 3 million 

tonnes grading l 5 percent zinc, although 

the boundaries of the zone have not yet 

been defined on the north and west sides. 
With an eye to the future, the com­

pany is working with the Alaska Develop­

ment Authority to examine ways to expand 

the shipping capacity at the nearby port and 

to increase utilization of the local DeLong 

COMINCO LTD. 

ntain Transportation System. 

Process improvements continue to be 

rea zed in the critical area of environmental 

per ormance. For example, in 1998 Trail's 

Co inco Research group was instrumental 

in veloping a water treatment method 

wh h reduces cadmium concentrations in 

tre ted water at Red Dog to unparalleled 

lo levels. 

The Red Dog mine is currently 

wing its system of environmental 

agement to ensure compatibility with 

ISO 14000 standard of the International 

S <lards Organization. 

The mine contributed $60 Inillion to 

inco's operating profit in 1998 compared 

wi $102 million in 1997, with the decrease 
du to the impact of the lower zinc and lead 

pr es in 1998. 

S livan Mine 

S livan operations (zinc-lead-silver) at 

Ki berley, B.C. responded to below-plan 



ore grades by mining and milling '1l7 

percent of planned ore production. 

This resulte<;l in more than 97 percent 

of planned zinc concentrate production. 

The amount oflead concentrate 

produced in 1998 was higher than in 1997 

due to a higher amount of ore milled at 

close-to-plan lead ore grade. Mine devel­

opment, drilling, crushing and conveying 

activities continued at record levels 

throughout the year, allowing the mine 

to achieve production rates of 98,000 

tonnes per year of contained zinc. 

Compared with other sources, con­

centrate from the Sullivan mine enjoys a 

significant tr~nsportation cost advantage 

when shipped to Cominco's metallurgical 

1,915,700 1,580,300 

6.0% 

186,900 192,800 

64.9% 

52.3% 

89% 

65.3% 

72% 71% 

22 18 

0.65 0.52 

638 639 

1997 
Proven & Probable 

Tui: ,\ll 

complex at Trail, B.C. For s reason, the 

company has implemented a lan to mine 

additional ore during the las years of the 

mine's operation. 

Anticipating the closur of Sullivan 

and the need to replace its p duction capa­

city, Cominco is in the perm ·ng stage at 

the Pend Oreille mine atMe alline Falls 

in Washington State. 

The recipient of the 19 7 British 

Columbia Mine Reclamatio Award, 

Sullivan mine's ongoing $63 "Ilion recla­

mation program was 48 perc nt complete 

at year-end, with expenditur s to date 

totalling $30 million. An im ortant part 

of this program is the contro of acid rock 

drainage through extensive 

collection and treatment pr 

Sullivan Public Liaison Co ittee, which 

includes community and go 

sentation, continues to play n important 

role in mine closure plannin . 

Sullivan incurred an o erating loss of 

$16 million in 1998 compar with a profit 

in 1997 of$13 million. The ss this year 

was due to lower metal pric , lower ore 

grades and higher mine dev lopment costs. 

Polaris Mine 

In early 1998, development ork to allow 
mining of one of the last re aining parts 

of the ore body, the abutme t pillar, was 

completed at Cominco's Po ris mine (zinc­

lead) in Canada's Northwes Territories. 

The first stages of the abut ent pillar were 

mined at better than expect d recovery rates 

utilizing cemented rockfill r ground 

support. 
Production of zinc an lead concen­

trates at the Polaris mine i creased by 15 

and 34 percent respectivel hen compared 

with 1997 production. At t e same time, the 

mine decreased its opera ti cost per tonne 

of concentrate by 17 perce t from the cost 

in 1997· 
Exploration continue at Polaris and 

the discovery of ore grade ineralization in 
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At Sullivan, 

mine development, 

drilling, crushing and 

conveying activities 

continued at record 

levels throughout 

the year, allowing 

the mine to achieve 

production rates 

of 98,000 tonnes 

per year of 

contained zinc. 

15 
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Polarls 
Cost Reductions 1 
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1 On-site cash costs 
per ton of concentrate 

two drill holes outside the limits of current 

reserves opened up potential for expansion 

of the South Keel zone. Development 

of the Closure and Reclamation Plan also 

continued. 

On the labour front, negotiations for 

union certification that began in 1997 have 

been satisfactorily completed and a contract, 

which will extend to the end of 2001, was 

ratified. 

Polaris contributed $2 3 million to 

Cominco's operating profit in 1998, com­

pared with $28 million in 1997, with the 

reduction in operating profit mainly due 

to lower metal prices. 

When Nunavut comes into existence 

on April l, 1999, its territory will encompass 

the Polaris mine. 

" . """""""""" """. 1998 -· 1997 

---------1--- -- ·····---~,030,900 1,043,900 

--~:.__.::_:__~~=---··-------·-1=·4·_::·0~_%. 12.3 % 

Co~~te (tonnes) ____ •. 225, 900 196, 900 

~".:_rage c?ncentrate grade .. . 62 % 63 % 

97% 96% 

l._ead 

4.0% 2.9% 

Concentrate (tonnes) 48,000 35,700 

~vera~:~:entiate gr!~.:_ ____ 78_.2 % 77 .3 % 

~".=~~= x_ni_!!_::_:Cl\'ery __ 91 % ___ 91 % 

241 

ORIE AE!!IEAV1!1!!1t 1998 1997 
Proven & Probable Proven & Probable 

Million tonnes 2.9 3.5 

12.8 13.2 •••----••---- • w--w~-~--· 
3.3 3.6 

1 Cominco's interest is 77. 5 percent. 

COMINCO LTD. 

Trai Smelting and 

Refi ing Operations 

One f the world's largest integrated 

d zinc and lead production facilities, 

· nco 's metallurgical complex at Trail in 

eastern B.C. produces about 5 percent 

Western world's refined zinc and 2 

perc nt of its refined lead. Process streams 

mov between the zinc and lead plants to 

m ize the recovery of the principal 

s as well as other valuable metals such 

er, gold, indium, germanium, bismuth 

opper. Trail also produces ammonium 

ate fertilizers and other sulphur 

he highlight of the year at Trail 

e achievement, in December, of full 

desi n rates on both the new Kivcet lead 

sme er and the slag fuming furnace. During 

the rst half of 1998, Kivcet's performance 

was indered by the failure of the water 

cool ng jackets and other mechanical and 

pro ss problems. A maintenance shutdown 

was aken in July during which many of the 

pro !ems were resolved. The changes made 

dur· g the shutdown, coupled with process 

imp ovements made thereafter, resulted 

in vcet achieving throughput of 99 per­

by December. These running rates 

continued into 1999· Cominco 

Res arch and the operating, trades and 

tee nical groups all played key roles in 

the uccess of this endeavour. 

In the first part of the year, the Zinc 

Op rations were constrained due to 

ins fficient recycling of zinc, germanium­

an indium-bearing material from the 

sla fuming furnace in the lead smelter. 

H ever, outstanding performance by 

the Zinc Pressure Leaching Plant and the 

Ro sters helped maintain zinc production 

rat s. By the third quarter Lead Operations 

ha overcome key production problems 

all wing them to send more material from 

th slag fuming plant to the zinc plants 

for rocessing. With these improvements, 

in e fourth quarter Trail Operations 



Zinc:(.tonnes) 

Lead (tonnes) 

Silver (kilogriii/zs)c' 

x998 1997 

274,300 256,900 

63,900 71,900 

379,900 300,500 

12,215,000 9,662,000 

2,177 

(ouncrsJ 85,600 70,000 

Ammonium Sulphate(tonnes) 271,600 264,100 

achieved the highest quarterly production 

of zinc metal this decade at 70, 705 tonnes. 

In addition, Trail produced 12,215,000 

ounces of silver during 1998, the highest 

level in more than 20 years. 

Tu YtA11 lN 

In 1998, the slag disposa system asso­

ciated with the old lead smel r, which was 

located on a prominent dow town hillside, 

was demolished and the en · bank was 

terraced and landscaped. 

State-of-the-art refining and smelting 

technology and environmen l programs at 

the Trail facility have resulte in dramatic 

improvements in air and wat r quality, 

greening of the valley and in reased com­

munity input into the settin of mutually 

beneficial environmental obj ctives. Receipt 

of a prestigious "Ethics in A ion" award 

this year for carefully balanc g the needs of 

employees, shareholders an the local com­

munity clearly indicates the ccess of this 

partnership approach. The c 

particularly proud to have b n nominated 

for this award by its union, cal 480 of the 

United Steelworkers of Ame ica, the City 

of Trail and the Trail Comm nity Lead 

Task Force. 

The highlight of 

the year at Trail was 

the achievement 

of full design rates 

on both the new 

Kivcet lead smelter 

and the slag 

fuming furnace. 

Cominco s metallurgical complex at Trail, B. C. is one of the worlds largest integrated refi ed zinc and lead production facilities. 
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Production and Sales Statistics• 

1998 1 997 
Sales roduction Sales Production 

Zinc 
,-.,.,,------

Trail tonnes 277,500 274,300 254,500 256,900 
-···------

Cajamarquilla tonnes 108,200 113,300 103,200 103,300 
------ """"" ·-------···· -···---

_____ ._ ___ 
-----------~----

Total 385,700 3~7,600 357,700 360,200 
---------
Lead 

Trail tonnes 62,300 63,900 81,700 71,900 

Copper 

tonnes 34,200 33,600 31,500 31,600 

Silver 

Trail ounces 13,191,700 1 ,215,000 8,199,400 9,662,000 
~-------

Highland Valley Copper (50%) 2 
ounces 1,025,700 ,046,400 964,000 964,000 

Other ounces -'- 1,100 100 

Total 14,217,400 1 ,261,400 9,164,500 10,626,100 

Gold 

Trail ounces 89,400 85,600 70,800 70,000 

Highland Valley Copper (50% )2 ounces 7,800 7,000 6,300 6,300 
-----·---- ------,--

Other ounces 200 200 
---------------

Total 97,200 92,600 77,300 76,500 

COt~CENTRATES 

Zinc 

tonnes 765,400 798,800 620,500 609,600 

Sullivanl tonnes 187;100 186,900 193,200 192,800 

176,400 175,100 156,000 152,700 

Total 1,128,900 ,160,800 969,700 955,100 

Lead 

Red 123,800 122,700 125,800 113,300 

Sullivanl tonnes 35,200 75,300 57,100 64,000 

tonnes 29,400 37,200 26,400 27,700 

Total 188,400 235,200 209,300 205,000 

Copper 

Highland Valley Copper (50%) 2 tonnes 87,100 86,200 81,200 81,200 
---------····· 
Molybdenum 
-----------------

Highland Valley Copper (50% )2 tonnes 1,200 1,200 1,000 1,000 

1 Production and sale statistics are Cominco's proportionate share. 

2 Metal contained in concentrate. 

l Approximately 30 percent of Red Dog's zinc concentrate and all of Sullivan's zinc d lead concentrates are sold to and processed 

at Trail. 

COMINCO LTD. 


